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S1.2 Preparation of Precursor Chiral Aldehydes P1 and P2
The chiral aldehydes precursors P1 and P2 were synthesized in three steps (Scheme S1.1) according to the procedure described by Bernhard et al. [1] Either (-)-1R-myrtenal or (+)-pinocarvone, drawn from the chiral pool, was reacted with Kröhnke's salt to produce the corresponding 5,6-or 4,5-pinenepyridine furan which was transformed to a methoxycarbonyl group via successive oxidation and esterification reactions. Subsequent reduction with LiAlH 4 led to the enantiopure aldehydes P1 and P2. 
S1.3 Preparation of Precursor Hydrazides
The 2,4-disubstituted carbohydrazides (Ha, Hb and Hc) were synthesized from the corresponding alkyl hydrazines (Scheme S1.2). The dimethyl derivative (Ha) was synthesized in one step according to the literature method. [9] As demonstrated earlier, [6] this straightforward method cannot be applied to hydrazides containing bulkier derivatives (such as Hb and Hc) due to the smaller difference in nucleophilicity between their primary and secondary amino groups which leads to low regioselectivity and poor yields. Thus, the primary amino group was protected by a Boc group before reaction with phosgene. Hb was prepared from coupling tert-butyl carbazate together with acetone and subsequent reduction with NaBH 3 CN. [6] Two different approaches to the diphenyl derivative (Hc) have previously been reported. Masuda et al. [10] following the previously described bis-arylation of carbohydrazide in the presence of CuI in 21% yield. Minor modifications by Matuschek et al. [5] led to an improved yield of 37%. Another approach uses 2,4,6-triphenyltetrazinanone which undergoes acid hydrolysis to give the phenyl carbohydrazide. [11] Instead we utilized the route applied to Hb to prepare Hc. The phenylhydrazine was initially protected with a Boc group, [4] followed by reaction with phosgene, to give the intermediate Boc2 (Scheme S1.2). The diphenyl derivative Hc was readily obtained from deprotection of Boc2 in a total yield of 41 % for the two-step reaction and required no further purification, simplifying the scaleup.
Scheme S1. 
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Boc protected 2,4-diphenyl-carbonylhydrazide (Boc2) Boc-phenylhydrazine (19.83g, 95.23mmol, 1eq) was dissolved in dry toluene (100 mL) and dry triethylamine (13.23 ml, 95.23 mmol, 1eq) was added. To this a solution of 20% phosgene in toluene (24.6 ml, 47.61 mmol, 0.5eq) was added dropwise at a rate of less than one drop per second. During the addition, a precipitate of triethylamine hydrochloride was formed. When the addition was complete, the solution was stirred at RT overnight and then filtered. The solvent was evaporated from the filtrate and the resulting solid was dried to give the crude product. This was purified by recrystallization from heptane to give the pure Boc protected 2,4-diphenyl-carbonylhydrazide (Boc2) (9.92g, η = 47%) as a light orange solid. 1 
2,4-diphenyl-carbonylhydrazide·2HCl
Boc2 (443 mg, 1mmol, 1eq) was dissolved in EtOH (8 mL). To this solution, 32% HCl (3 mL) was added dropwise under continuous stirring, during which a mild effervescence was observed. The reaction mixture was stirred at 40°C for 2h. During the course of the reaction a pearly precipitate was formed. After cooling to RT, the solvent was removed under reduced pressure and the solid was further dried under high vacuum affording 0.263 g (83%) of Hc as a pearly white solid. 1 H NMR (300 MHz, D 2 O) δ 7.41 (dd, 3 J meta,ortho = 7.8 Hz, 3 J meta,para = 7.6 Hz, 4H, H meta ), 7.15 (t, 3 J para,meta = 7.6 Hz, 2H, H para ), 7.03 (d, 3 J ortho,meta = 7.8 Hz, 4H, H ortho ).
S1.4 Synthesis of the tetrazinanones (T1a-c, T2a-c)
Under an inert atmosphere, the corresponding aldehyde (P1 or P2) (1.0 g, 4.96 mmol, 1 eq) was dissolved in MeOH (70 mL). Afterwards, the corresponding carbonylhydrazide (4.96 mmol, 1 eq) was added to the solution. The reaction mixture was refluxed for 24h. After cooling to room temperature, the solvent was removed under reduced pressure to give the corresponding crude products as brown oils. These were purified by flash chromatography on silica gel; For T1a and T2a the eluent was hexane: EtOAc = 1:1 followed by EtOAc: MeOH = 1:1, for T1b the eluent was EtOAc, for T2b the preferred eluent was CHCl 3 : MeOH = 10:1, whereas for T1c and T2c a mixture 4:1 hexane: EtOAc proved to be the most effective. 
S1.5 Synthesis of the 6-oxoverdazyl radicals (1a-c and 2a-c)
In a general procedure, the corresponding tetrazinanone (0.235 mmol, 1 eq) was reacted with benzoquinone (38 mg, 0.352 mmol, 1.5 eq), in anhydrous toluene (5 mL) under argon, at reflux, for 1.5h. The solvent was then evaporated under reduced pressure and the residue obtained was purified by column chromatography on silica gel, using a mixture of hexane:EtOAc (4:0.5) as the eluent. 
(-)-1,5-dimethyl-3-(5,6-pinenepyridine)-oxoverdazyl (1a) η=42% (29 mg). HRMS (ESI)
m
S2. Crystallographic Data
Single crystal X-ray structure determination: single crystals of all four compounds were mounted on a cryoloop and data were measured on a STOE IPDS-II diffractometer equipped with an Oxford Cryosystem open flow cryostat [12] using Mo-Kα radiation (λ = 0.71073 Å) at 200 K. Absorption corrections were integrated within the data reduction procedure. [13] The structures were solved and refined using full-matrix least-squares on F 2 with the SHELXL-2014 package. [14] All heavy atoms were refined anisotropically and hydrogen atoms were introduced as fixed contributors when a residual electronic density was observed near their expected positions. All crystal data are presented in Table S1 . In the absence of significant anomalous scattering, the absolute structure could not be determined reliably and Friedel pairs were merged and the absolute structure assigned based on the experimentally determined chirality. The final Flack parameters were meaningless because of the high standard deviation from the real value: for P1 (-0.7(10)), for P2 (-3(5)) and for T2b (1.1 (10)). Copies of the data can be obtained on quoting the depository numbers CCDC-1532176 (P1), CCDC-1532177 (P2), CCDC-1532178 (T2b) and CCDC-1811236 (3b), (Fax: +44-1223-336-033; EMail:deposit@ccdc.cam.ac.uk). 
S2.1 Summary of crystallographic data.
S.2.2 Molecular structures of P1 and P2
Figure S2.1 Molecular structure of chiral aldehydes, P1 (left) and P2 (right) with appropriate labelling scheme. Thermal ellipsoids are plotted at 50%. C7-C8 1.566 (9) N2-N3 1.440 (7) C8-C12 1.509 (12) N4-N5 1.430 (7) C8-C13 1.543 (9)
C3-C2-C1 122.1 (5) O1-C14-N3 120.2 (7) C2-C3-C4 119.5 (5) O1-C14-N4 120.9 (7) C3-C4-C5 118.5 (5) N3-C14-N4 118.8 (5) C3-C4-C10 123.7 (5) N4-C15-C16 109.3 (6) C5-C4-C10 117.7 (5) N4-C15-C17 111.1 (6) C6-C5-C4 117.5 (5) C16-C15-C17 113.7 (7) C6-C5-C7 125.7 (5) N3-C15A-C16A 110.6 (6) C4-C5-C7 116.8 (5) N3-C15A-C17A 111.9 (6) N1-C6-C5 124.9 (5) C16A-C15A-C17A 110.4 (7) C5-C7-C11 107.0 (6) C2-N1-C6 116.2 (4) 
S3.3 UV-Vis spectroscopy data
The UV-Vis spectra show a broad band between 310-440 nm, which is typical for verdazyl radicals, most likely corresponding to internal π-π* transitions. This band shows a bathochromic shift from 350 nm, for the dimethyl substituted (1a and 2a), to about 360 nm for the diphenyl substituted (1c and 2c), to 410 nm for the diisopropyl substituted (1b and 2b) verdazyls. These values are in accordance with the values found in the literature for similar compounds. [15] In the case of the verdazyl radical 1a which is complexed with benzoquinone, a larger bathochromic shift is noticeable. 
S4. Computational Studies
DFT and TD-DFT calculations were undertaken on radicals 1a and 2a based on a geometry-optimised UB3LYP-6311G** structure using an open shell doublet configuration which afforded no imaginary frequencies consistent with an energy minimum. All calculations were performed within Jaguar 9.0. The nature of the singly occupied molecular orbital and the total spin density distribution is shown in Figure  S4 and reveal the unpaired electron density in both cases is primarily located on the verdazyl moiety. For radical 1a significant (> ±3%) Mulliken atomic spin densities revealed comprised a negative spin density at the C-centre (-13.7%),* 39.4 and 38.4% on the N atoms adjacent to the pyridyl ring and 19.4 and 19.6% adjacent to the carbonyl. For radical 2a the corresponding spin densities are: C -13.7%, N 39.2 and 38.6%, N 19.6 and 19.5% respectively. The presence of the pyridyl ring clearly leads to a breaking of the symmetry and a slight asymmetry in the spin distribution within both molecules. Nevertheless, each can be considered as having two pairs of near-equivalent N atoms with each pair bearing ca. 39% and 19.5% spin density each. This is consistent with the experimental EPR spectra which reveal coupling to two sets of two chemically distinct 14 N nuclei (I = 1), with additional hyperfine coupling to the methyl-H atoms arising through hyper-conjugation effects. For information: The different energy of electron-electron repulsions between 'spin-up' and 'spin-up' ('' electrons) is less than the electron-electron repulsion between 'spin up' and 'spin down' ('' electrons) electrons due to quantum effects.
[Consider Hund's rules of maximum multiplicity which we apply to transition metal ion configurations; electrons prefer to be placed in separate orbitals co-parallel (because the anti-parallel configuration is higher in energy)]. With an odd number of electrons the energy of the -spins and -spins are not quite the same since the -spins are repelled by n -spins whereas the -spins are repelled by (n+1) -spins. Since H= E then the difference in energies leads to wavefunctions for the -spins (  ) which are not the same as  . Reality is that   tries to avoid regions where the extra -electron is. Therefore, there tends to be slightly more than 100% positive () spin density and a small 'negative' spin density in regions where the -spin density is nodal. Figure S4 . (left) Singly-occupied molecular orbitals for radical 1a (top) and 2a (bottom); (right) total spin density distribution for la (top) and 2a (bottom) (red = positive spin density, blue= negative spin density)
